INTRODUCTION
Refractory glass compositions in the barium aluminosilicate system are being considered as matrix material in the fabrication of ceramicfiber reinforced ceramic-matrix composites for high temperature structural applications in the high efficiency, high performance aerospace propulsion and power systems of the future. Information or.
the crystallization behavior of these glasses is needed for convertlng them into more refractory glass ceramics. The objective of this study was to investigate the crystallization kinetics and other properties pertinent to the use in composite processing of two glass compositions belonging to the highly refractory BaO-Al203-Si02 system. The kinetics of crystallization have been evaluated using differential thermal analysis. The crystalline phases in the heat treated glasses were I identified by X-ray diffraction and the morphologies of crystal growth were observed in the scanning electron microscope.
EXPERIMENTAL PROCEDURE
Barium aluminosilicate (BAS) glasses, of the compositions listed in Table I , were melted in a continuous electric arc furnace. The glass samples were fabricated in the form of bars, rods, and flakes.
Thermal expansion coefficient(a), glass transition temperature (Tg), and softening point(T,) were measured using an Orton automatic recording dilatometer. Glass rods of lcm diameter were annealed for 2h at 80OoC. The rods were cut to 2.54cm lengths and run at a rate of Crystallization kinetics of the glasses was studied by differential thermal analysis (DTA) using a Perkin-Elmer DTA-1700 system interfaced with a computerized data acquisition and manipulation system. Glass flakes were crushed and sieved into various size fractions. The crystallization peak temperatures of the glasses were measured in the DTA at various scan rates from 2.5 to 40°C/'min in flowing argon. Samples of glass B in the form of bulk pieces (-2mm) and powder (<60 mesh) were run in the DTA whereas a 20 to 60 mesh powder sample of glass A was used. Glass transition temperatures were also obtained from DTA, and compared with the values derived from dilatometry.
To study the crystallization of the glasses, rods of each glass -were sliced into discs (-2mm thick by lcm diameter) and heat treated in air in an electric furnace. The samples were held isothermally for 1 or 10 hours at various temperatures from below the glass transition to above the highest crystallization peak temperature at 5OoC intervals.
identified by x-ray diffraction (XRD) using a Phillips ADP-3600
Phases crystallizing in the heat treated glasses were diffractometer equipped with a crystal monochromator and copper Ku radiation. Several samples were analyzed before and after being crushed.
The morphology of the crystalline phases developed by heat treatment of bulk glass samples was examined in a Cambridge Stereoscan where Tp is the'peak maximum temperature, €3 the heating rate, E the activatian energy, R'the gas constant, and v the frequency factor.
The crystallizhtion kinetic par'meters (E and Y)-are related to the reaction rate constant (k) through the Arrhenius-type expression:
Equation ( Large dark areas of glassy material remain. In the crystallized regions, crystals of sample is almost fully crystallized and the crystal size has increased to 20 to 3 0~. From electron microscopy and energy dispersive spectroscopy ( Fig. 12) , hexacelsian was found18 to be the main crystalline phase in glass B heated for lh at 8OO0C and for 48h at 1000°C. A small amount of mullite is also present along the grain boundaries of the hexacelsian crystals. -159OOC and is the desired phase. Processing conditions need to
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